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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the technique of adjusting the diffraction wavelength of a hologram especially 

using a coating constituent, about the art of a hologram. 

[0002] 

[Description of the Prior Art] The hologram recorded using the sensitive material represented by silver salt, a dichromated 
gelatin, the photopolymer, etc. can diffract only the light of wavelength of the same grade as the light source which was excellent 
in the laser light used for record, or coherence nature. Therefore, in order to obtain the hologram which diffracts the light of 
arbitrary wavelength, the hologram needed to be immersed into the solvent, the spacing of the interference draft recorded into the 
hologram by making a hologram absorb a solvent and making a hologram swell needed to be changed, and diffraction wavelength 
needed to be shifted. However, by such technique, complicated processing is needed, and it is stabilized and is not suitable for 
there being a problem that a hologram cannot be processed with sufficient reproduction, and producing a hologram industrially. 
[0003] In order to conquer the above-mentioned trouble, the art to which the diffraction wavelength of a hologram is changed is 
proposed by U.S. JP,4,B and No. 959,283 by sticking the dry film containing a monomer and/or a plasticizer on the hologram 
front face produced with the photopolymer system material. However, by this technique, the spacing of the interference fringe of a 
hologram is changed using the device which the monomer which exists in a dry film diffuses into a hologram, or the device in 
which the monomer which remains inside a hologram record layer is extracted into a dry film. Therefore, prolonged room 
temperature neglect or prolonged heating is needed, and it is inferior to processing luminous efficacy until diffraction wavelength 
shifts. Moreover, since it is easy to produce the foam in the process in which a dry film is stuck to a hologram, it is inferior to the 
yield of a product, and the down stream processing is complicated. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention solves the above-mentioned conventional problem, and the place made 
into the purpose is to offer the adjustment technique of the diffraction wavelength of the hologram which can obtain efficiently the 
hologram which diffracts the light of arbitrary wavelength by simple operation. 
[0005] 

[Means for Solving the Problem] this invention can melt (a) binder component on the surface of a hologram, the adjustment 
technique of the diffraction wavelength of the hologram which includes the process which applies the diffusion coating constituent 
which contains the remains diffusion component in which a penetration diffusion is possible, and (c) binder component in the 
volatile swelling solvent which can swell a hologram, and (b) hologram is offered, and the above-mentioned purpose is attained 
by that. 

[0006] The volatile swelling solvent (a) used by this invention assists a penetration diffusion into the hologram of a remains 
diffusion component (b) by permeating into a hologram and swelling this. In order to process a hologram for a short time, this 
volatile swelling solvent (a) needs to evaporate for a short time. Therefore, as for the boiling point of this solvent, it is desirable 
that it is 150 degrees C or less. 

[0007] As an example of an volatile swelling solvent (a), it is the mineral spirit, the toluene, and a hydrocarbon like a xylene 
which are suitably used by this invention.; Alcohol like a methanol, ethanol, propanol, a butanol, isopropyl alcohol, amyl alcohol, 
and sec-isoamyl alcohol; A ketone like a methyl isobutyl ketone; Ethyl acetate and ester like amyl acetate; The ether like a 
dioxane; Grades and such combination are mentioned. 

[0008] The penetration diffusion of the remains diffusion component (b) used by this invention is first carried out into a hologram 
with an volatile swelling solvent (a). And a remains diffusion component (b) maintains the spacing of the adjusted interference 
fringe by remaining in a hologram, after an volatile swelling solvent (a) evaporates. 

[0009] The remains diffusion component (b) should choose what has transparency, even if the material and compatibility of a 
hologram to which it is going to change diffraction wavelength are good and permeate into a hologram. The organic solvent which 
has a radical polymerization nature monomer and a polymerization nature monomer like a cationic polymerization nature 
monomer, and the high boiling point. preferably, a plasticiz ejc^g tc. are use d. 

[0010] When using a polymerization nature monomer for a remains diffusion component (b), the spacing of the adjusted 
interference draft can be fixed by carrying out the polymerization of such a monomer that carried out the penetration diffusion into 
a hologram. A polymerization can be performed by using the photopolymerization initiator which a diffusion coating constituent 
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is made to contain further a polymerization initiator like a thermal polymerization initiator and a photoporymerization initiator, or 
remains in a hologram. Therefore, such a monomer may be a volatility. 

[001 1] In the example of the radical polymerization nature monomer used suitable for a remains diffusion component (b) A 
unsaturated carboxylic acid like an acrylic acid, a methacrylic acid, an itaconic acid, and a maleic acid; Ethylene glycol, A 
tetraethylene glycol, neopentyl glycol, a propylene glycol, Ester of a polyhydroxy compound like 1, 2-butanediol, a trimethylol 
propane, a pentaerythritol, and tripentaerythritol, and the above-mentioned unsaturated carboxylic acid; Trimethylolpropane 
polyglycidyl ether, Pentaerythritol polyglycidyl ether, propylene-glycol diglycidyl ether, The reactant of epichlorohydrin and a 2 
and 2-screw (4-hydroxyphenyl)-propane, and addition-reaction object of epoxide like the diglycidyl ester of a phthalic acid, and 
the above-mentioned unsaturated carboxylic acid; Hexamethylene di-isocyanate, 2, 4-tolylene diisocyanate, The polyfunctional 
isocyanate compound and 2-hydroxyethyl acrylate like an isophorone diisocyanate and 4, and 4'-methylene screw (phenyl 
isocyanate), 2-hydroxyethyl methacrylate, 2-hydroxy propylacrylate And polyurethane acrylate and polyurethane methacrylate 
which are compounded from the acrylic ester or methacrylic ester which has a hydroxyl group like 2-hydroxy propyl methacrylate, 
and the above-mentioned polyhydroxy compound; Acrylamide, The acrylamide and methacrylamide like an ethylene screw 
acrylamide, ethylene screw methacrylamide, a hexamethylene screw acrylamide, and hexamethylene screw methacrylamide are 
mentioned. An acrylic ester or a methacrylic ester is mentioned preferably. 

[0012] the cationic polymerization nature monomer used suitable for a remains diffusion component (b) ****** - for example, 
********* ****** (Chemtech.Oct.)" [-- J. - a compound which is indicated by V. Crivello (J. V.Crivello), the 624th page,] 
(1980), JP,62-149784,A, and the Adhesion Society of Japan [the 26th volume, No.5, and the 179 - 187th page (1990)] is 
mentioned Specifically Diglycerol polyglycidyl ether, pentaerythritol polyglycidyl ether, 1, 4-screw (2, 3-epoxy propoxy perfluoro 
isopropyl) cyclohexane, Sorbitol polyglycidyl ether, trimethylolpropane polyglycidyl ether, Resorcinol diglycidyl ether, 1, 
6-hexanediol diglycidyl ether, Polyethylene glycol diglycidyl ether, phenyl glycidyl ether, Para-t-buthylphenyl glycidyl ether, 
adipic-acid diglycidyl ester, o-phthalic-acid diglycidyl ester, dibromo phenyl glycidyl ether, Dibromoneopentylglycol diglycidyl 
ether, 1, 2 and 7, 8-diepoxy octane, 1, 6-dimethylol perfluoro hexane diglycidyl ether, A 4 and 4-screw (2, 3-epoxy propoxy 
perfluoro isopropyl) diphenyl ether, 3, 4-epoxy cyclohexyl methyl - 3' and 4'-epoxy cyclohexane carboxy rate, 3, 4-epoxy 
cyclohexyloxy run, 1 , 2 and 5, 6-diepoxy -4, 7-methano perhydro indene, 2-(3, 4-epoxy cyclohexyl)-3', 4-epoxy -1, a 
3 -dioxane-5 -****** cyclohexane, 1, a 2-ethylene dioxy-screw (3, 4-epoxy cyclohexyl methane), 4', the 5 '- epoxy -2'-methyl 
cyclohexyl methyl -4, a 5-epoxy-2-methylcyclohexane carboxy rate, An ethylene glycol-screw (3, 4-epoxy cyclohexane carboxy 
rate), A screw-(3, 4-epoxy cyclohexyl methyl) horse mackerel peat, G 2, 3-epoxy cyclopentyl ether, Vinyl-2-****** ethyl ether, a 
vinyl-n-butyl ether, The compound which has the structure shown in the triethylene- glycol divinyl ether, 1, 4-cyclohexane 
dimethanol divinyl ether, ******** roll ********** vinyl ether, vinyl glycidyl ether, and the following formulas is mentioned. 
[0013] 
[Formula 1] 

o o 
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[0014] When using for a remains difiusion component (b) the organic solvent which has the high boiling point, after an volatile 
swelling solvent (a) evaporates, since such a remains difiusion component (b) needs to remain in a hologram, it is desirable [ a 
component ] to use the organic solvent which has the boiling point of 170 degrees C or more. 

[001 5] a hydrocarbon like a butylbenzene, sec-butylbenzene, and P-cymene as an example of the high boiling point organic j * 
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solvent used suitable for a remains diffusion component (b); And n-octanol, ethylhexyl alcohol, ethylene glycol, and alcohol like a 
propylene glycol; etc. — it is mentioned 

[00 16] Similarly, a plasticizer can be used for a remains diffusion component (b). As an example of a suitable plasticizer, tributyl 
phosphate, phosphoric-acid tree 2-ethylhexyl, A triphenyl phosphate and phosphoric ester like a tricresyl phosphate; Dimethyl 
phthalate, A diethyl phthalate, dibutyl phtalate, diheptyl phthalate, a phthalic-acid G n-octyl, Phthalic-acid G 2-ethylhexyl, a 
phthalic acid diisononyl ester, a phthalic-acid octyl dodecyl, A diisodecyl phthalate and a phthalic ester like a phthalic acid benzyl 
butyl ester; A butyl oleate and aliphatic monobasic-acid ester like a glycerol monochrome oleate; Adipic-acid diethyl, An 
adipic-acid dibutyl, an adipic-acid G n-hexyl, adipic-acid G 2-ethylhexyl, Azelaic-acid G 2-ethylhexyl, A dibutyl sebacate and an 
aliphatic dibasic acid ester like sebacic-acid G 2-ethylhexyl; Diethylene glycol dibenzoate and dihydric alcohol ester; methyl 
acetyl ricinolate like Methylene glycol di-2-ethylbutyrate, Acetyl ricinoleic-acid butyl, oxy acid ester like a butyl phthalyl butyl 
glycolate and an acetyl tributyl citrate; Chloroparaffin; Chlorinated-biphenyl 2 -nitroglycerine biphenyl; Dinonyl naphthalene; 
o-toluene sulfone ethyl amide; P-toluene sulfone ethyl amide; Show brain; And a methyl abietate etc. is mentioned. 
[0017] The binder component (c) used by this invention is a membrane formation component which forms a transparent coat on a 
hologram front face after xeransis of an volatile swelling solvent (a). It is desirable that **** by milkiness or gassing does not 
arise in this coat. Generally, such a binder component (c) is a polymer which has an volatile swelling solvent (a) and a remains 
diffusion component (b), and a good compatibility. This binder polymer may have reactivity like a radical polymerization nature 
machine and a cationic polymerization nature machine in the side chain or principal chain. 

[0018] As an example of the binder component (c) suitably used by this invention, chlorinated-polyethylene polyvinyl-butyral; 
polyvinyl-pyrrolidone; ethyl-cellulose;, an acetyl cellulose, etc. are mentioned.; Polymethyl methacrylate; Copolymer of a methyl 
methacrylate and other acrylic-acid (meta) alkyl ester; Copolymer of a vinyl chloride and acrylonitrile; Polyvinyl acetate; 
Polyvinyl alcohol; Polyvinyl formal; 

[001 9] The diffusion coating constituent used by this invention is obtained by blending the above volatile swelling solvents (a), a 
remains diffusion component (b), and a binder component (c). A binder component (c) is not limited to especially the 
above-mentioned composition ratio, although it is desirable that perform a remains diffusion component (b) at 5 - 40 % of the 
weight 20 to 70% of the weight, and it performs an volatile swelling solvent (a) at 5 - 40% of the weight of a rate to a constituent 
all weight as for combination. 

[0020] The weatherability of a hologram material can be improved by adding an ultraviolet ray absorbent and an additive like an 
antioxidant as a component of the others of a diffusion coating constituent. Furthermore, a black background can be formed in a 
hologram, while changing the diffraction wavelength of a hologram by making a diffusion coating constituent distribute a black 
pigment etc., when a hologram is a reflected type hologram. 

[0021] In this invention, the diffraction wavelength of a hologram is adjusted using the diffusion coating constituent which does in 
this way and is obtained. First, a diffusion coating constituent is applied to the front face of a hologram on which the interference 
fringe was recorded, although a thickness changes to various depending on the blending ratio of coal of each component of a 
diffusion coating constituent, it is 50-500 micrometers preferably By that, an volatile swelling solvent (a) and a remains diffusion 
component (b) make a hologram swell, and increase the spacing of the interference draft in a hologram. Then, although a remains 
diffusion component (b) remains in a hologram, since an volatile swelling solvent (a) evaporates for a short time, the coat which 
makes a binder component (c) a principal component is formed in a hologram front face. 
[0022] 

[Example] Although the following examples explain this invention still concretely, this invention is not limited to these. 
[0023] The material of a publication was used [ Japanese Patent Application No. / 67021 / four to ] / for the hologram test panel. 
The combination of 3 and 9-diethyl-3'-carboxymethyl -2, and a 2 -thia carbocyanine iodine salt (DYE-1) and diphenyhodonium 
hexafluoroantimonate (DPI, SbF6) was used as a photopolymerization initiator component. Screw (4-acryloxy diethoxyphenyl) 
methane (AEPM) was used as a radical polymerization nature compound, having used the ****** side 2081 (CAT-2) by Daicel 
Chemical Industries [, Ltd. ], Ltd. as the cationic polymerization nature compound. Moreover, the copolymer (the 
copolymerization ratio 88 / 2/10) (P-l) of the methyl methacrylate / ethyl acrylate / 2-hydroxy propyl methacrylate which has the 
weight average molecular weight of about 50,000 was used as a binder. 

[0024] After distributing DPI and SbF6 of 5mg of production of a hologram test panel (DYE-1 and 60mg) in 1 .5g ethanol, 
CAT-2 and 0.9g AEPM (a 0.7g methyl ethyl ketone and 0.9g), and P-l [ 0.5g ] were added and agitated, and sensitization liquid 
was obtained through filtration. This sensitization liquid was applied to the 16cmxl6cm glass plate using the applicator, and it 
was made to dry for 5 minutes at 60 degrees C. Furthermore, the polyethylene film (the Tonen Chemical make, LUPIC LI) with a 
thickness of 80 micrometers was laminated on it using the roller for a lamination, and this plate was divided into 3 -4cm angle. 
[0025] For hologram record, the reflected type hologram was produced on the exposure conditions shown in drawing 1 using 
5 14.5nm light of an argon laser. At this time, the optical intensity of the one flux of light in a test-panel side was set to 3mw/cm2, 
and exposure was performed for 1 0 seconds. 

[0026] Then, as a postexposure, the light of 15W low pressure mercury lamp was irradiated for 5 minutes from the polyethylene 
film side, further, it exfoliated and the polyethylene film was irradiated for 5 minutes from the record layer side. The hologram test 
panel was produced by the above technique, and it was used for the following examples. In addition, it asked for the diffraction 
spectrum of a hologram beforehand from reflection factor spectrum measurement of the hologram by integrating-sphere reflector 
IS-260 of Shimazu recording-spectrophotometer UV-2100 and attachment. 
[0027] 
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EXAMPLE 



[Example] Although the following examples explain this invention still concretely, this invention is not limited to these. 
[0023] The material of a publication was used [ Japanese Patent Application No. / 67021 / four to ] / for the hologram test panel. 
The combination of 3 and 9-diethyl-3'-carboxymethyl -2, and a 2'-thia carbocyanine iodine salt (DYE-1) and diphenyliodonium 
hexafluoroantimonate (DPI, SbF6) was used as a photopolymerization initiator component. Screw (4-acryloxy diethoxyphenyl) 
methane (AEPM) was used as a radical polymerization nature compound, having used the ****** side 2081 (CAT-2) by Daicel 
Chemical Industries [, Ltd. ], Ltd. as the cationic polymerization nature compound. Moreover, the copolymer (the 
copolymerization ratio 88 / 2/10) (P-l) of the methyl methacrylate / ethyl acrylate / 2-hydroxy propyl methacrylate which has the 
weight average molecular weight of about 50,000 was used as a binder. 

[0024] After distributing DPI and SbF6 of 5mg of production of a hologram test panel (DYE-1 and 60mg) in 1 .5g ethanol, 
CAT-2 and 0.9g AEPM (a 0.7g methyl ethyl ketone and 0.9g) } and P-l [ 0.5g ] were added and agitated, and sensitization liquid 
was obtained through filtration. This sensitization liquid was applied to the 16cmxl6cm glass plate using the applicator, and it 
was made to dry for 5 minutes at 60 degrees C. Furthermore, the polyethylene film (the Tonen Chemical make, LUPIC LI) with a 
thickness of 80 micrometers was laminated on it using the roller for a lamination, and this plate was divided into 3 -4cm angle. 
[0025] For hologram record, the reflected type hologram was produced on the exposure conditions shown in drawing 1 using 
514. 5nm light of an argon laser. At this time, the optical intensity of the one flux of light in a test-panel side was set to 3mw/cm2, 
and exposure was performed for 10 seconds. 

[0026] Then, as a postexposure, the light of 1 5W low pressure mercury lamp was irradiated for 5 minutes from the polyethylene 
film side, further, it exfoliated and the polyethylene film was irradiated for 5 minutes from the record layer side. The hologram test 
panel was produced by the above technique, and it was used for the following examples. In addition, it asked for the diffraction 
spectrum of a hologram beforehand from reflection factor spectrum measurement of the hologram by integrating-sphere reflector 
IS-260 of Shimazu recording-spectrophotometer UV-2100 and attachment. 
[0027] 

[Example 1] After melting P-l of 30 weight section in the solvent which consists of a methyl isobutyl ketone of the toluene of 17 
weight section, the ethyl acetate of 26 weight section, and 8 weight section, and isopropyl alcohol of 9 weight section, the 
diffusion coating constituent was obtained by adding and agitating the adipic-acid diethyl of 10 weight section. 
[0028] The spray application of the obtained diffusion coating constituent was carried out at a rate of about 100g/m2 from 20cm 
of distance at the hologram test panel. After applying, 50-degree C hot air drying was performed for 3 minutes, and the diffraction 
spectrum was measured 7 minutes after. 

[0029] Consequently, after the application changed to 572nm to the peak value of the diffraction wavelength of the hologram 
before an application having been 5 1 lnm. In this case, the paint film of a constituent was smooth and the foam was not produced. 
[0030] 

[Example 2] The diffraction wavelength of a hologram was adjusted like the example 1 except using the adipic-acid dibutyl of 10 
weight section instead of an adipic-acid diethyl. 

[003 1] Consequently, after the application changed to 57 lnm to the peak value of the diffraction wavelength of the hologram 
before an application having been 5 12nm. In this case, the paint film of a constituent was smooth and the foam was not produced. 
[0032] 

[Example 3] The diffraction wavelength of a hologram was adjusted like the example 1 except using the triethylene-glycol wood 
ether of 10 weight section instead of an adipic-acid diethyl. 

[0033] Consequently, after the application changed to 582nm to the peak value of the diffraction wavelength of the hologram 
before an application having been 5 1 lnm. In this case, the paint film of a constituent was smooth and the foam was not produced. 
[0034] 

[Example 4] P-l of 30 weight section The toluene of 17 weight section, the ethyl acetate of 26 weight section, After melting in the 
solvent which consists of a methyl isobutyl ketone of 8 weight section, and isopropyl alcohol of 9 weight section, The triethylene 
glycol diacrylate of 10 weight section is added, further the photopolymerization initiator for carrying out the polymerization of the 
triethylene glycol diacrylate ****** - a 2 and 2 -dimethoxy-2 -phenyl acetophenone (the product made from Ciba-Geigy 
(CIBA-GEIGY) --) The diffusion coating constituent was obtained by adding and agitating the ****** cure (Irgacure) 651 0.1 
weight section. 

[0035] The spray application of the obtained diffusion coating constituent was carried out at a rate of about 100g/m2 from 20cm 
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of distance at the hologram test panel. After applying, 50-degree C hot air drying was performed for 3 minutes, and methylene 
glycol diacrylate was made to photopolymerize by irradiating the light of 400W high pressure mercury vapor lamp for 3 minutes. 
[0036] Consequently, after the application changed to 568nm to the peak value of the diffraction wavelength of the hologram 
before an application having been 509nm. In this case, the paint film of a constituent was smooth and the foam was not produced. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated, 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

PrawinR 11 It is the cross section showing the outline of the record technique of a reflected type hologram in exposure, 
pescription of Notations] 

1 » Glass plate, 

2 — Record layer, 

3 — Polyethylene film, 

4 — Parallel light of the laser obtained through the spatial filter. 



[Translation done.] 
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